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N, _&Nl} Gain cross section: o(v) = 4, —g(v)
2

Gain in a two-level system: y(v)=o(v) 2
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Beer’s Law: TH —a()+y()

Lineshape Normalization: f g(V)dv =1

Gain or absorption saturation in a homogenously-broadened system:
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Lorentzian line shape:
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Doppler broadened line shape
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% _G’s-1 N, + Nyco (Photon number dynamics due to stimulated and spontaneous emission)
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S (survival factor)=R;R, for a simple two mirror linear cavity,

Threshold condition: SG?=1 (linear cavity), SG=1 (ring cavity)

G?=roundtrip gain (exp(2yLy))

Schawlow-Townes limit for laser linewidth:n, ~ 27 hv
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Inside the gain medium: I=I"+I'~21" for a high-Q linear (standing-wave) or bidirectional ring
cavity, I=I" for a unidirectional ring cavity.
lou=Ta.. Tol" (T isthe output coupling transmission and T,... are the transmission of other
optical surfaces in the path)

At steady-state: -, —

Q-Switching and Gain-Switching: Aty=t, (cavity photon lifetime)
Modelocking: Repetition Rate =1/T=2Lng/c (linear cavity), Pulsewidth: At,=>1/Av

Threshold current density in a diode laser: Jy= eNe,"d/;

Physical Constants

€=2.998 x10° m-s !

h=6.63 x 10 >*J-s

e=1.6x10 " C

kg=1.380 x 10~ J- K"

£,=8.85x10™? F/m

m=9.1 x 10 " kg

1G=10"T , 1eV=1602x10"J, 1dyne=10"N, lerg=10"J




